Background: Parathyroidectomy is claimed to strongly improve the hypercalcemic symptoms in patients with primary hyperparathyroidism (HPT). The object of this study was to register the patients own experience of symptom changes in response to successful parathyroid surgery.
INTRODUCTION
It is ac ommon opinion among endocrine surgeons that the symptoms due to primary hyperparathyroidism (HPT) arerelieved -oratleast highly improved -i fn ormocalcaemia is established in the patient by removal of the diseased parathyroid gland(s). The surgeons view is derived both from analyses (mostly retrospective) of large HPT materials (1-4) and from the results of different objective evaluations of e.g. muscle strength and neuropsychiatric complaints beforea nd after restoration of normocalcaemia (5-10). The beneficial effects have been claimed to occur immediately after operation and then remain stable for ay ear (11) or to be continuously improved up to 6 months postoperatively (12) . The aim of this investigation was to prospectively quantify the impact of surgery on the symptom experience in patients with mild-moderate primary HPT,i np articular elderly women.
MATERIALS AND METHODS
This report comprises two different studies on the effects of normalization of serum calcium on the subjective experience of different "hypercalcemic" symptoms in patients operated on for primary hyperparathyroidism (HPT). In thefirst study,symptom scorings wererecorded preoperatively as well as 2and 12 months postoperatively in 44 HPT patients and compared with similar recordings in 44 ageand sex-matched patients operated on due to thyroid disease. In the second study,s ymptom scoring in 25 elderly women with mild-moderate HPT weref ollowed more closely up to 3years after parathyroidectomy. MATERIAL 1 44 patients (34 women, 10 men; median age 61 years (range 21-82))with primary HPT (single parathyroid adenoma 38, double adenomas 2, parathyroid hyperplasia 4) werecompared with 44 patients (34 women, 10 men; median age 62 years (range 24-83)) with different atoxic thyroid disorders (nodular goiter 34, follicular adenoma 7, papillary carcinoma 3). In the latter group, hemithyroidectomy was carried out in 22 patients, total thyroidectomy in 19 and Dunhills operation in 3p atients. Thyroxine replacement were given when needed; all patients remained euthyroid throughout the investigation. Values for serum calcium and parathyroid hormone (PTH) concentrations in the two groups beforeand after surgery aregiven in Table 1. MATERIAL 2 25 consecutively operated women over 60 years (median age 71 years; (range 61-87)) with mild-moderate hypercalcaemia due to primary HPT werei ncluded in the study. Mild-moderate hypercalcemia was defined as ap reoperative total calcium value less than 3,0 mmol/l. Neck exploration revealed single adenomas in 21 cases, double adenomas in two and chief cell hyperplasia in two. All patients werenormocalcemic 1year after operation and, except for one patient with hyperplasia, remained so during followup for three years (Table 2 ).
SyMPTOM EVALUATION
The patient's symptoms wereevaluated by aquestionnaire consisting of eight visual analogue scales (100 mm). The questionnairer eferred to "typical" hypercalcemic symptoms (fatigue, muscular weakness, impaired memory,mental depression, inactivity,constipation, thirst and polyuria). The author carefully instructed each patient how to cor- rectly fill in the questionnairebut the scientific purpose of the investigation was not disclosed. The same questionnairew as sent to the patients in Material 1o n5d ifferent occasions (3, 2a nd 1w eek beforeo peration and 2a nd 12 months after operation) and on 12 different occasions in Material 2(3, 2and 1week beforeoperation and ½, 1, 1½, 2, 3, 6, 12, 24 and 36 months after operation) and the response was immediately returned to the author.The scoring results weren ever discussed with the patient during the course of the investigation. Only 16 out of altogether 740 questionnaires weremissed. The distance (mm) between the positive end of the analogue scale (0 =nos ymptom at all)) and the patient's sign was taken as measureo ft he symptom experience (100 =worst possible symptom). The preoperative score in each patient was calculated as the mean of the three separate determinations. The difference between the mean preoperative value and the value at each separate postoperative determination was calculated in the individual patient.
Statistical differences between comparable values in the HPT and control groups wereanalysed with Wilcoxon rank sum test and between the preoperative value and different postoperative values in both materials with Students t-test.
RESULTS

SyMPTOM SCORINg bEfORE SURgERy
HPT patients expressed significantly moreoffatigue, muscular weakness, impaired memory,t hirst and polyuria than age-and sex-matched patients with atoxic thyroid disorders, whereas therew eren os tatistically significant differences with regardtomental depression, experience of inactivity and constipation (Table 3 ).T he differencesw eree liminated after 2months and remained so after one year postoperatively.
Elderly women with HPT scored very similar to their 10 years younger HPT counterparts (Table 4) . Except for fatigue, only scattered women scored any symptom as severe(4 th percentile, 75-100 mm on the Visual Analogue Scale) and many of them in fact refuted experience of typically hypercalcemic symptoms such as constipation, mental depression, inactivity or thirst. The effect of normalisation of serum calcium on symptom scoring varied considerably between individuals in both HPT materials and also between different symptoms in the same individual. These variations werem ost pronounced in the group of elderly women. Table 3shows median scoring values for the eight hypercalcemicsymptomsbeforeand at 2months and one year after operation in the HPT and thyroid groups. The pattern of response was similar for most symptomsi nt he HPT group; as ignificant improvement in symptom experience after 2m onths and a return towards the preoperative value after one year. However,a fter one year therew as still as ignificant improvement in the HPT patients scoring of fatigue, muscular weakness, inactivity and thirst. In the matched thyroid group, therewas atransient but significant reductioni nt he experience of fatiguea nd inactivity after 2m onths whereas all other changes werestatistically insignificant.
In the group of elderly females, who werefollowed moreclosely and for alonger period of time, the pattern of response was similar but less pronounced (Table 4) . Thus, the peak responses occurred 3-6 months postoperatively and then tended to vanish with time. Three years postoperatively therew as a barely significant improvement in fatigue but no othersignificant changes in comparison to the preoperative status.
DISCUSSION
The effect of parathyroidectomy on the hypercalcemic symptoms arer egularly referred to as good (or excellent) (1-4). No doubt, many symptoms in many patients areclearly improved by normalising the serumcalcium concentration and this finding was also documented in the present study.However,the study also suggests that these improvements tend to be temporary from the patient´s point of view.furthermore, it was evident that several patients -i np articular elderly women -experienced no or only little benefit from surgery.Similar findings werer eported in astudy from California, in which 43 per cent of a large group of operated HPT-patients responded that they did not feel any better after parathyroidectomy (13) . Additional support for aless pronounced symptom improvement after HPT surgery comes from a randomized study in Scandinavia comparing surgery with expectancy in mild HPT.Results from this study show no difference between the groups in symptom evaluation with the Sf-36health status questionnaire (14) .
The doubtful effects of parathyroidectomy on many HPT patients´experience of their "hypercalcemic" symptoms contrasts to the objectively established improvements in muscular strength, neuropsychiatric rating, bone remineralization and renal concentrating capacity that have been recorded after successful parathyroid surgery (5-10, [15] [16] [17] . How-ever,a ll these measurements have been carried out rather shortly after the parathyroid surgery (within 1 year) and it might be argued that these effects also could be transient. When Elvius and collegues followed the bone mineral content in HPT patients during 17 years after diagnosis they noted an initial beneficial effect of parathyroidectomy but no long-term advantage of surgery over conservative treatment (18) . It can also be argued that the objective improvements after HPT surgery aree ither too small to become subjectively appreciated or soon overwhelmed by co-existing diseases and aging itself.
Should then patients with mild-moderate HPT be operated if the symptomatic relief is uncertain and in many cases temporary? In Sweden, this degree of HPT is acommon finding in postmenopausal women (19) and is often referred to as asymptomatic HPT (20) . However,careful questioning reveal that many of these "asymptomatic" HPT-patients in fact suffer from vague and none-specific neuromuscular symptoms (3, 4, 6, 7). It has also been shown that serum calcium and PTH concentrations as well as adenoma weight arec omparable in symptomatic and asymptomatic HPT-patients (21) . Taken together,inpatients with mild HPT the existence or non-existence of subjective symptom experience should not be the main indication for/against surgery.
The objective improvements -a tl east during the first years after operation -i nn euromuscular and renal functions as well as in bone remineralisation speak in favour of operation (5-10, [15] [16] [17] . Also, epidemiological studies suggest that non-operated HPT patients have an increased risk to die from cardiovascular diseases (22) (23) (24) (25) and recent investigations find associations between HPT and different components of the metabolic syndrome (for references, see 26) . It should also be pointed out that parathyroid surgery today has aminimal morbidity and can often be performed as out-wardo perations also in the elderly (27) .
Against parathyroidectomy,particularly in the elderly,s peaks the fact that mild HPT often is av ery quiet disease which remains stable for decades without detectable side effects on the organism (28) . The present investigation also suggests that many elderly females do not experience any clear symptomatic relief after surgery.Inaddition, the deleterious cardiovascular effects of HPT have been refuted by Söreide andcollegues (29) .
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